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Description 

Technical Field 

[0001] The present invention relates in general to a 
cleaning device for screen masks used in a screen print- 
ing device and specifically to a device and a method for 
cleaning the edges of pattern holes in a screen mask to 
remove a printing material adhering to said edges, ac- 
cording to the preambles of claim 1 and 2, respectively, 
and as known from US-A-5 491 871 . 

Background Art 

[0002] Heretofore, for example, in the production of 
electronic circuit boards, a printing material, such as 
cream solder, has been used to solder electronic parts, 
such as chip parts, on a circuit board, and a cream sol- 
der printing device has been used to print or apply said 
cream solder in a desired pattern. Conventional printing 
of cream solder has been effected by using the following 
method and device. 

Referring to Fig. 4, the numeral 1 denotes a circuit 
board; 2 denotes a land to have cream solder 4 printed 
thereon; 3 denotes a solder resist; 5 denotes a screen 
mask of metal formed with openings 6 in a desired pat- 
tern; and 7 denotes a printing squeegee adapted to 
make a linear movement on the screen mask 5. 
[0003] Cream solder printing comprises the steps of 
placing a screen mask 5 in position on a circuit board 1 , 
feeding cream solder 4 onto the screen mask 5, linearly 
moving said squeegee 7 in contact with the screen mask 
5 under a suitable printing pressure to fill the cream sol- 
der 4 into openings 6 in the screen mask 5, and sepa- 
rating the screen mask 5 from the circuit board 1 , where- 
by the cream solder 4 is printed or applied on the circuit 
board 1 in a desired pattern through the screen mask 5. 
[0004] In this connection, if the cream solder printing 
is continuously performed, the cream solder 4 moves 
around to the back of the screen mask 5 to adhere there- 
to as shown in Fig. 4 (b). 

[0005] When such adhering cream solder 4 is trans- 
ferred to the circuit board 1, it forms a cause of short 
circuit or the like. Therefore, usually the printing device 
is provided with a cleaning device 9 as shown in Fig. 5 
so as to make it possible to remove the adhering cream 
solder 4. In this figure, the numeral 1 0 denotes a clean- 
ing squeegee; 11 denotes a cleaning paper; 12 denotes 
a cleaning paper supply source; and 1 3 denotes a clean- 
ing paper winding section. In addition, 8 denotes a 
frame. 

[0006] The cleaning operation is performed as fol- 
lows. First, the cleaning device 9 is moved in its entirety 
to the position A, where the cleaning squeegee 10 is 
then lifted until it comes in contact with the screen mask 
5 through the cleaning paper 11. And with this state 
maintained, the cleaning device 9 is moved toward the 
position B. When the cleaning device 9 reaches the po- 



sition B, the cleaning squeegee 10 is lowered, and the 
portion of the cleaning paper 11 which has been used 
for cleaning is wound by the cleaning paper winding sec- 
tion 1 3 while the cleaning paper 1 1 is fed from the clean- 
5 ing paper supply source 12. Thereafter, the cleaning 
squeegee 10 is lifted again and moved toward the po- 
sition A in the same manner as described above. When 
it reaches the position A, the cleaning squeegee 10 is 
lowered and the cleaning device 9 is returned to its orig- 
10 inal position to complete the cleaning. 

[0007] Further, in recent years, in addition to the 
above arrangement, as shown in Fig. 6, there has been 
proposed an arrangement comprising a cleaning device 
14 provided with an air sucking section 1 5 connected to 
15 an air suction mechanism 19. The numeral 17 denotes 
a supply source which supplies a cleaning paper 1 6 and 
18 denotes a winding section therefor. In cleaning oper- 
ation, the air sucking section 1 5 is moved to the position 
A and lifted until its front end contacts with the screen 
20 mask 5. With this state maintained, the air sucking sec- 
tion 15 is moved toward the position B along the screen 
mask 5 to remove the cream solder 4 adhering to the 
openings and the back of the screen mask 5. That is, 
the air sucking section 15 connected to the air suction 
25 mechanism 19 is held in contact with the screen mask 
5 through the cleaning paper 16 which is air-permeable 
to the extent that air easily passes therethrough, while 
the cream solder 4 adhering to the openings 6 is recov- 
ered by the cleaning paper 16 through the suction of air. 
30 After the cream solder 4 adhering to the openings 6 has 
been removed in this manner, the suction of air by 
means of the air suction mechanism is brought to an 
end and the air sucking section 1 5 is lowered, whereup- 
on the initial state is restored to complete the cleaning 
35 operation. 

[0008] According to this printing device using air suc- 
tion, the rate of removal of cream solder 4 can be in- 
creased as compared with the cleaning using the clean- 
ing paper 11 alone. 
40 [0009] However, even with said conventional printing 
device used, some amount of cream solder 4 remains 
on the screen mask 8, presenting a problem that such 
remnant results in disfigurement or blur on the print sur- 
face. Particularly, the physical properties of the cream 
45 solder 4 influence this problem such that if the cream 
solder 4 has high viscosity, it tends to remain. 
[0010] US-A-5 491 871 mentioned in the introductory 
paragraph discloses a cleaning apparatus for a solder 
paste or conductive ink printer stencil. Stencil holes are 
so sucked and the bottom of the stencil is simultaneously 
wiped for excess solder. A vacuum nozzle draws excess 
solder gathered in the holes of the stencil to a collection 
reservoir. At the same time the vacuum sucks solder out 
of the stencil holes, the bottom thereof is wiped by a 
55 wiper fabric. 

[0011] EP-A-0 341 212 describes an apparatus for 
cleaning a screen mask mounted on a screen frame 
which will be mounted vertically for cleaning. A nozzle 
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is supported by a frame structure such that the nozzle 
may be displaced two-dimensionally. The nozzle means 
may be comprised of several nozzles receiving different 
liquids in a controlled manner. The two-dimensional 
movement of the nozzle means and the amount of liquid 
and the pressure thereof supplied to the respective noz- 
zles are controlled by a personal computer. Respective 
cleaning steps as well as the amount of cleaning liquid 
and the pressure thereof may be pre-set or programmed 
in the computer. 

[0012] The present invention solves the foregoing 
problem and has an object to provide a cleaning device 
and a cleaning method that eliminate the possibility of 
allowing a printing material such as cream solder to be 
left over on the screen mask. 

Disclosure of the Invention 

[0013] This object is achieved with regard to the de- 
vice and the method by the features of claims 1 and 2, 
respectively. 

[0014] Further, the cleaning device of the invention in- 
spects the remnant printing material on the screen mask 
after printing or the printing material printed on or ap- 
plied to the to-be-printed surface after printing, and var- 
iably controls the flow rate for sucking the remnant print- 
ing material from the screen mask according to the re- 
sults of said inspection, thereby performing a cleaning 
of the screen mask. 

[001 5] According to this device or method, the printing 
material remaining on the screen mask can be reliably 
and efficiently recovered. 

[0016] A cleaning device according to the invention is 
used for removing a remnant printing material from a 
screen mask used in a screen printing process in which 
a printing material is printed on or applied to a to-be- 
printed surface of a circuit board through the screen 
mask having openings formed therein in a predeter- 
mined pattern. 

[0017] A cleaning method according to the present in- 
vention is used for removing a remnant printing material 
from a screen mask used in a screen printing process 
in which a printing material is printed on or applied to a 
to-be-printed surface of a circuit board through the 
screen mask having openings formed therein in a pre- 
determined pattern, and comprises the steps of inspect- 
ing the remnant printing material on the screen mask 
after printing or the printing material printed on or ap- 
plied to the surface after printing, and variably control- 
ling the flow rate for sucking the remnant printing mate- 
rial from the screen mask according to the results of said 
inspection, thereby performing the cleaning of the 
screen mask. According to this method, a flow rate 
which is suitable for the type of a printing material to be 
used and the shape of the openings in a screen mask 
to be used can be selected, so that the method is appli- 
cable to many types of production machines. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

5 Fig. 1 (a) and (b) are a view of the principal portion 
of a cream solder printing machine provided with a 
cleaning device according to an embodiment of the 
invention and a schematic sectional view of the 
cleaning device, respectively; 
10 Fig. 2 is a flowchart showing a cleaning process ac- 
cording to an example not comprised by the inven- 
tion; 

Fig. 3 is a flowchart showing a cleaning process ac- 
cording to another embodiment of the invention; 
15 Fig. 4 (a) and (b) are schematic sectional views 
showing printed states of cream solder; 
Fig. 5 is a schematic sectional view of a convention- 
al cleaning device; and 

Fig. 6 is a schematic sectional view of another con- 
20 ventional cleaning device. 

BEST MODE FOR EMBODYING THE INVENTION 



[0019] Embodiments of the invention will be de- 
25 scribed with reference to the drawings. 

[0020] Fig. 1 (a) and (b) are a view of the principal 
portion of a cream solder printing machine provided with 
a cleaning device showing several but not all of the fea- 
tures according to an embodiment of the invention and 
30 a schematic sectional view of the cleaning device, re- 
spectively, wherein the same components as those de- 
scribed in the conventional examples are marked with 
the same reference characters as those used therein 
and a description thereof is omitted. In this device, an 
35 air suction mechanism 19 for a cleaning device 25 is 
provided with a flow controller 20 for controlling the flow 
rate of air to be sucked. Further, an inspection camera 
24 is provided for observing the cream solder 4 remain- 
ing on the screen mask 5 and the cream solder 4 on the 
40 board 1 . In addition, the numeral 21 denotes a driver for 
moving an air sucking section 15 horizontally along the 
screen mask 5. Fig. 2 shows a cleaning process of a 
cream solder printing machine. 
[0021] In this cream solder printing machine, during 
45 printing, as shown in Fig. 1 (a), the screen mask 5 is 
placed in position on the circuit board 1, the cream sol- 
der 4 is fed onto the screen mask 5, and then a squee- 
gee 7 is linearly moved in contact with the screen mask 
5 under a suitable printing pressure so as to fill the 
so cream solder 4 into the openings 6 in the screen mask 
5, thereby printing or applying the cream solder 4 on the 
circuit board 1 in a desired pattern (see step # 1 in Fig. 
2). 

[0022] Then, as shown in Fig. 1 (b), the air sucking 
55 section 1 5 of the cleaning device 25 is moved to the po- 
sition A and then lifted until its front end contacts with 
the screen mask 5, whereupon the air suction mecha- 
nism 19 starts to apply air suction to the openings 6 in 
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the screen mask 5. With this state maintained, the air 
sucking section 15 is synchronously moved toward the 
position B along the screen mask 5 to remove the cream 
solder 4 adhering to the openings 6 in and the back of 
the mask screen 5 (see step # 2). 
[0023] More particularly, first the air sucking section 

15 connected to the air suction mechanism 19 is con- 
tacted with the screen mask 5 through a cleaning paper 

16 which is air-permeable to the extent that air easily 
passes therethrough, and the air being sucked forces 
the cream solder 4 adhering to the openings 6 to flow 
out to the back of the screen mask 5, so that the cream 
solder 4 flowing out and adhering thereto is recovered 
at a contact area 22 by the cleaning paper 1 6. When the 
air sucking section 1 5 is thus moved to the point B while 
cleaning, the suction of air by the air suction mechanism 
19 is stopped and the air sucking section 15 is lowered 
to the original position. 

[0024] And thereafter, the cream solder 4 remaining 
in the openings 6 in the screen mask 5 is observed by 
the inspection camera 24 (step #3). In this case, the 
amount of the cream solder 4 remaining in the openings 
6 is set in advance at an optional value, such as 20%, 
with respect to the area of the openings (step # 4), so 
that if the amount of the cream solder 4 remaining in the 
openings 6 as found from the results of the inspection 
is greater than the preset amount of the remnant solder, 
the cleaning operation is repeated, and this cleaning op- 
eration is stopped at a point of time when the amount of 
the solder remaining in the openings 6 is less than the 
preset amount of the remnant cream solder 4. In this 
manner, the cleaning operation of the screen mask 5 is 
completed. In addition, the description has been given 
of a case in which the amount of the cream solder 4 re- 
maining in the openings 6 is optionally set. However, 
several amounts, such as 10% and 20%, of the cream 
solder 4 to be set in advance may be registered so that 
a desired value may be selected therefrom (see step # 
5 in Fig. 3). 

[0025] In performing this cleaning, the amount by 
which the suction flow rate in the air suction mechanism 
19 in repeating the cleaning operation is increased in 
advance according to the results of the inspection is set 
as by increasing the frequency of the inverter control 
motor for driving the suction pump to increase the rpm 
of the motor; thus, in repeating the cleaning operation, 
the flow rate in the air suction mechanism 19 can be 
automatically increased to perform cleaning. In addition, 
when the next cleaning is to be performed following the 
printing subsequent to the cleaning performed with the 
flow rate increased according to the results of inspec- 
tion, it may be performed using the flow rate which has 
been increased last time. 

[0026] Fig. 3 shows a cleaning process according to 
an embodiment of the invention. 
This embodiment differs from the above described 
cleaning device in that several suction flow rates are 
registered in advance so that a suitable flow rate for the 



type of the board 1 to print on or the type of cream solder 
4 is selected therefrom and set. Thereby, cleaning can 
be performed with a suction flow rate which is matched 
from the beginning with the type of the cream solder 4 
5 to be used and the shape of the openings on the screen 
mask 5. 

[0027] Performing the cleaning operation which has 
been described so far makes it possible to remove not 
only the cream solder 4 which moves around to the back 
10 of the screen mask 5 but also the cream solder 4 which 
adheres to the openings 6 in the screen mask 5; there- 
fore, the cream solder 4 can be uniformly printed on or 
applied to the circuit board 1 without causing printing 
defects, such as the so-called omission. 
15 [0028] In the above a description has been given of 
the case of Fig. 1 (b) in which the openings 6 in the screen 
mask 5 are inspected by the inspecting camera 24. 
However, the cream solder 4 printed on the circuit board 
1 may be inspected by the inspecting camera 24 and 
20 the cleaning operation may be repeated according to the 
results of the inspection. In this case, too, the same ef- 
fects can be obtained. 



25 Claims 

1. A cleaning device for removing a remnant printing 
material from a screen mask (5) used in a screen 
printing process in which a printing material (4) is 
30 printed on or applied to the surface of a circuit board 
(1) through the screen mask (5) having openings 
(6) formed therein in a predetermined pattern, com- 
prising: 

35 suction means (19) for sucking said remnant 

printing material from the screen mask; 

reciprocating means for reciprocating said suc- 
tion means (19) along the screen mask (5); 
40 characterised by 

flow rate selecting means (# 5) for registering 
in advance a plurality of values as registered 
set values for the suction flow rate in said suc- 
45 tion means (1 9) and selecting a suitable suction 

flow rate from said registered set values ac- 
cording to said circuit board (1) or said printing 
material (4); and 

so flow rate variable control means (20) for con- 

trolling the suction flow rate in said suction 
means (19) to make it equal to the suction flow 
rate selected by said flow rate selecting means; 

55 inspecting means (24) for inspecting the print- 

ing material (4) printed on or applied to the sur- 
face of said circuit board (1) after printing or for 
inspecting remnant printing material (4) on the 
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screen mask (5); 

said flow rate variable control means (20) being 
further controlled according to the results of the 
inspection conducted by said inspecting means 5 
(24). 

2. A cleaning method for removing a remnant printing 
material from a screen mask (5) used in a screen 
printing process in which a printing material (4) is 10 
printed on or applied to the surface of a circuit board 
(1) through the screen mask (5) having openings 
(6) formed therein in a predetermined pattern, char- 
acterised by the steps of: 

15 

registering in advance a plurality of values as 
registered set values (#5) for the suction flow 
rate for sucking said remnant printing material 
(4) from the screen mask(5); 

20 

selecting a suitable suction flow rate from said 
registered set values (#5) according to said cir- 
cuit board (1) or said printing material (4); 



Patentanspruche 

1. Reinigungsvorrichtung zum Entfernen eines ver- *o 
bleibenden Druckmateriais von einer Siebschablo- 
ne (5), die in einem Siebdruckverfahren eingesetzt 
wird, bei dem ein Druckmaterial (4) auf die Oberfla- 
che einer Leiterplatte (1) uber die Siebschablone 
(5) aufgedruckt bzw aufgetragen wird, in der in ei- <s 
nem vorgegebenen Muster Offnungen (6) ausgebil- 
det sind, die umfasst: 

eine Absaugeinrichtung (19), die das verblei- 
bende Druckmaterial von der Siebschablone 50 
absaugt; 

eine Hin- und Herbewegungseinrichtung, die 
die Absaugeinrichtung (19) auf der Siebscha- 
blone (5) hin- und herbewegt, gekennzeichnet 55 
durch: 

eine Stromungsmengen-Wahleinrichtung 



(# 5), die im Voraus eine Vielzahl von Wer- 
ten ats gespeicherte Festwerte fur die Ab- 
saug-Strdmungsmenge in der Absaugein- 
richtung (19) speichert und entsprechend 
der Leiterplatte (1) oder dem Druckmateri- 
al (4) eine geeignete Absaug-Stromungs- 
menge aus den gespeicherten Festwerten 
auswahlt; und 

eine Einrichtung (20) zum variablen Steu- 
ern der Stromungsmenge, die die Absaug- 
Stromungsmenge in der Absaugeinrich- 
tung (19) so steuert, dass sie der von der 
Stromungsmengen-Wahieinrichtung aus- 
gewahlten Absaug-Stromungsmenge ent- 
spricht; 

eine Prufeinrichtung (24), die das auf die 
Oberflache der Leiterplatte (1 ) aufgedruck- 
te bzw. aufgetragene Druckmaterial (4) 
nach dem Drucken priift oder verbleiben- 
des Druckmaterial (4) an der Siebschablo- 
ne (5) pruft; 

wobei die Einrichtung (20) zum variablen Steuern 
der Stromungsmenge des Weiteren entsprechend 
den Ergebnissen derdurch die Prufeinrichtung (24) 
durchgefuhrten Prufung gesteuert wird. 

Reinigungsverfahren zum Entfernen eines verblei- 
benden Druckmateriais von einer Siebschablone 
(5), die in einem Siebdruckverfahren eingesetzt 
wird, bei dem ein Druckmaterial (4) auf die Oberfla- 
che einer Leiterplatte (1) uber die Siebschablone 
(5) aufgedruckt bzw. aufgetragen wird, in der in ei- 
nem vorgegebenen Muster Offnungen (6) ausgebil- 
det sind, gekennzeichnet durch die folgenden 
Schritte: 

Speichern einer Vielzahl von Werten als ge- 
speicherte Festwerte (# 5) fur die Absaug-Stro- 
mungsmenge zum Absaugen des restlichen 
Druckmateriais (4) von der Siebschablone (5) 
im Voraus; 

Auswahlen einer geeigneten Absaug-Strb- 
mungsmenge aus den gespeicherten Festwer- 
ten (# 5) entsprechend der Leiterplatte (1) oder 
dem Druckmaterial (4); 

Prufen (# 3) des auf die Oberflache der Leiter- 
platte (1) aufgedruckten bzw. aufgetragenen 
Druckmateriais (4) nach dem Drucken oder 
Prufen des verbleibenden Druckmateriais (4) 
an der Siebschablone (5); und 

variables Steuern der Stromungsmenge zum 
Absaugen des verbleibenden Druckmateriais 



inspecting (#3) the printing material (4) printed 25 
on or applied to the surface of the circuit board 
(1) after printing or inspecting the remnant 
printing material (4) on the screen mask (5); 
and 

30 2. 

variably controlling the flow rate for sucking the 
remnant printing material (4) from the screen 
mask (5) according to the results of said inspec- 
tion, thereby to perform a cleaning of the screen 
mask (5). 35 
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(4) von der Siebschablone (5) entsprechend 
den Ergebnissen der Prufung, urn so ein Reini- 
gen der Siebschablone (5) auszufiihren. 



Revendications 

1 . Dispositif de nettoyage destine a enlever un mate- 
rial! depression restant d'un ecran (5) utilise dans 

un processus de serigraphie dans lequel un mate- 10 
riau depression (4) est imprime ou applique a la 
surface d'une carte de circuit imprime (1) a travers 
I'ecran (5) presentant des ouvertures (6) formees a 
I'interieur selon un motif predetermine, 
comprenant : 15 

un moyen d'aspiration (19) destine a aspirer le- 
dit materiau d'impression restant de I'ecran ; 
un moyen de va-et-vient destine a faire alter et 
venir ledit moyen d'aspiration (19) le long de 20 
I'ecran (5) ; caracterise par 
un moyen de selection du debit (operation 5) 
destine a enregistrer a I'avance une pluralite de 
valeurs com me valeurs reglees enregistrees 
pour le debit d'aspiration dans ledit moyen d'as- 25 
piration (19) et a selectionner un debit d'aspi- 
ration convenable parmi lesdites valeurs re- 
glees enregistrees conformement a ladtte carte 
de circuit imprime (1) ou audit materiau d'im- 
pression (4) ; et 30 
un moyen de commande variable du debit (20) 
destine a commander le debit d'aspiration dans 
ledit moyen d'aspiration (19) afin de le rendre 
egal au debit d'aspiration seiectionne par ledit 
moyen de selection du debit ; 35 
un moyen d'inspection (24) destine a inspecter 
le materiau d'impression (4) imprime ou appli- 
que a la surface de ladite carte de circuit impri- 
me (1) apres impression ou a inspecter le ma- 
teriau d'impression restant (4) sur I'ecran (5) ; <o 
ledit moyen de commande variable du debit 
(20) etant de plus commande conformement 
aux resultats de ('inspection menee par ledit 
moyen d'inspection (24). 

45 

2. Procede de nettoyage destine a enlever un mate- 
riau d'impression restant d'un ecran (5) utilise dans 
un processus de serigraphie dans lequel un mate- 
riau d'impression (4) est imprime ou applique a la 
surface d'une carte de circuit imprime (1 ) a travers so 
I'ecran (5) presentant des ouvertures (6) formees a 
I'interieur selon un motif predetermine, caracterise 
par les etapes consistant a : 

enregistrer a I'avance une pluralite de valeurs ss 
comme valeurs reglees enregistrees (opera- 
tion 5) pour le debit d'aspiration destine a aspi- 
rer ledit materiau d'impression restant (4) de 



I'ecran (5) ; 

selectionner un debit d'aspiration convenable 
parmi lesdites valeurs reglees enregistrees 
(operation 5) conformement a ladite carte de 
circuit imprime (1) ou audit materiau d'impres- 
sion (4) ; 

inspecter (operation 3) le materiau d'impres- 
sion (4) imprime ou applique a la surface de la 
carte de circuit imprime (1 ) apres impression ou 
a inspecter le materiau d'impression restant (4) 
sur I'ecran (5) ; et 

commander de maniere variable le debit d'as- 
piration du materiau d'impression restant (4) de 
I'ecran (5) conformement aux resultats de ladi- 
te inspection, ce qui a pour effet d'effectuer un 
nettoyage de I'ecran (5). 
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FIG. 2 
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FIG. 4 
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FIG.6 
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